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[ft*«io] mm<Dmmt, wm&mM±\zmmx-is? bu;i$*vty 
;i/ ^ * *> -fe y ^mm<Dm^m 0 

m£m-ttWfrbte&m<D±*izmm2ftTtezz.£*nm£?zm&mi 2tc 
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T, 

[fM2 3] 2&V>Llf;£^2 0, 2 1, 2 2 ©^•TtlTb^Cia 

[0 0 0 1] 
[0 0 0 2] 

(#0£#ia»&jiCTE LiifH-T) M^tLXit. Appl. Ph 
ys. Lett. 51 (12), 21 September 1987CD913 

m-tZJS&il. Appl. Phys. Lett. 71 (1), 7 July 
1 9 9 703 4^-i?frio7jk2tlT^2>£5lZ-iSft^'<DmME L 

[0 0 0 3] 

>r>^ s^iy h?stc<j:s^aE Lm^n&mt. LXit&,roy^m^^ 

tlTV^. #HI¥7 - 2 3 5 3 7 8, #^1 0 - 1 2 3 7 7, $#H§¥ 1 0-1 
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5 3 9 6 7, #^5|2 1 1-40358, #Hg5£ 1 1-54270, 4# 11- 
3 3 9 9 5 7, US 0 0 6 0 8 7 1 9 6T'*S. 
[0 0 0 4] 

1K«JCfcWSSB (±388, *SS. Tftt, 

[0 0 0 5] 
[0 0 0 6] 

mm & r & & #> #>#©] 
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mmmti*. m^iimmEhmm^mmmmx&^m^itm^mmm. *r~m 

[0 0 0 7] 

±3BS3i:£SsJCJ:»K ^8r3fc3ME«K:fc^T, «<&H3Rft?fcfflf©IS«S#, t*Fffi!l 
©Bf3RW?R?R©ffi«J: fc5 ;I4:#T*£, ^^I3tfli 

[0 0 0 8] 

% ^ L T ^ « E L « & ^ t Z> Z. £ £ m « I" -5 o 

K&vz&mmmxommE Lmmm&mmziz-iz-tzzttfvg&o 

[0 0 0 9] 
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& & v ^nmx & n \z*&% u t * £ v ^ „ 

fC^T^^tt^^fc^UitLT 2#±(Z>^E L^«$r^-rs^^=b 

mmtmmziz-izL. i®(nmmrtWLm<Dm'mt>\ ftw<Dmmftmffi<D$Z'm£>) 
^^vM^mmmommE Lmmit 1 ^(Dm^^-mizm^-rz^n^x^z 

a 

[0 0 10] 
[0011] 

Lmmmommzm-izt sit^t-ts. 

[0012] 

^^PiT'iBst- ±mmmj5mz£v, M%%mm.mz^ 
x. mmyt^MWftizmftznfrmmELmnmftvmmvmm. m>m*m-\z 
u mm%^mmmM&mm\Hx<DmmE Lmmm<z>mm*m-iz-tz>z.£.tf 
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[0 0 13] 

$ * v -fe y xmmnm&jj&T* ■& ^ x , buib^^m^ ^ & s ^ ^ jc £ w 

[0014] 
[0 0 15] 

mommiz., mmmm^ist b n ;v $ * v ^y xmtfm&znxtez # $ -mm 

tbt^'j, ffrfB^^-fiiiScic^vNT, mmmmEhmitmm^y^mt.m-u 

&t~*$&ma>mmE Lmm&. #£l<&, mm^yzmiz. mmm^ytm 
jBLZfmmmrtytmtz&fr. mm#$-mmc&^x. mib^e LjtiitufB 
mm®/* yvmn m-w&fr % &zm<z>±jj^mm2nxt£ zzt znm t-rz 

o 
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[0 0 16] 
[0 0 17] 
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[0 0 18] 
[0 0 19] 
[0 0 2 0] 

HUi^^^yi*; h#5£»cJ:S^*E L^©«|jiK:M v^ e>ti££««l&<Z> 
-MfcBrSfB&^UfcfcaT&S. l 0±fc*MJ| h (TF 

t) i i tern* z>m&m*®ni i* ^(Dias&jR^api i' .licit 

MfSMcics i o 2 Ayv i 3 t»-f >^tt»sv^tt»>f >^-fbsnfc^t»ft 

l 4 £#a«2;ftT^£o y W3R©BBn 

R^, *fR> IHfc, VN^tltf^^T'&igfc^tf, -f > * #I*»lC te^l® 
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LV^ 1 4 1 ~2 /im^$>tl«+^T'fe-5o 

[0 0 2 1] 

[0 0 2 2] 

»Jf«E L*m&#t?*« U>*i?fl/») &A*->MU liELflJ: 

^■r*. hum^y^mmmi 5 >*s?:cy fi 6^^«:m 

II 7$rMt5 (HE! (C) ) . £©#»E L#ffl|Jgl 7tt,-#9*.fcEiE?L$£A 
[0 0 2 3] 

5lU:J:»Jte<fcoTi8##&<««U 02 (C) (c^LfcJ:e>fc> JK 

[0 0 2 4] 

fit-, #M*tc^a*ife?l![»S:^-K:««i-*fe«>JCtt, ^«r^^««© 

MS{c*;-r> v mi&® Steffi, w*&«^is«jcMstife«-iii[»jc*fL 

[0 0 2 5] 
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&v&mmmmt>K xjjfotYXfaxmtezmnztezmatit. mm<D£vj&^ 
mmmiz, mftM®<Dmmtf^L<&z£oizjy?mz&&-tnii&^ B mm 

$j£lv^ mmcDT&mt. rc, jEj5&<D&ote&ttffi(Dmw;xte<x : b, 

YXfax>m&z>r3mx*mmznT^z>m&iz. mmmt.m^m^: : k^r^<x^ 
, mmmm<Dj&^mmz. mmmt>mmmizt£^j:^izmmm^mmLx^ 

[0 0 2 6] 
[0 0 2 7] 

izfflmznz : b<Dxi l $&\<^ 

[0 0 2 8] 

cmmm i ) 

*mmMizm^&mmz, M3 o tim&o>Fimwmt>\ x, y^^h^izi 

0. 5 fim¥y?-XmW.Znr=.2<<( y^-T FTSfT'^So ^©TFTSStt 
#^*«;&2 5 3<A#^xa^-tlC7£/&£*lfcTFT 2 6 <5 Mil^ 

§15 2 6' h;fr»D*iJ&2ftTV^ 0 ®3 (A) {C T F T«4£;£3McD--g|ScDiST®|gI 
(X#|6j) $r^-To mm^S|5 2 6' ±IC I TO^e>^SSitS2 7«S 
'ft, 3<Z)3g^m^2 7 J:e>lCS i0 2 A>^ 2 8 ;}< U hVO* 

2 9 CD 2 jgfre>&5A>?#mi&iji^P2 6' _tlC7£f&£ ftT V^ e S i 0 2 A 
8liTEOS (tetraethylorthosilicate) JCVDT' 1 5 0 nm^L 

b*.v?-yyxrt*-yMf&2nz 0 %.izz(D±izmyb&#v 4 ^ k&mt 

U Mft, J3H*K1J:»J, mJ?2^mCD*fU>r ^ KA>^ 2 9^^$ft^> c 
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S i0 2 A>?2 8&tfjKU>f 5 \?X>9 2 9 JC J: »J 389!«ffi 2 7#EW 
[0 0 2 9] 

jytV^y h^fatc, -k%&7<5X v^t^ci »; sKU -Y ^ KA>? 2 9$: 

, «*-£«H8Eltlmm, S?|gy^Xvfll3lT*&, tl^MlOOml/ 
min, ^■J'JA^IifLil 0 1/mi n, -r- 7 ^WltSMB. 1 0 mm/ s Tfff 
V\ *fc»*TCF 4 :79Xvfli:BT*Mu CF 4 ^1100ml/min, /\ U 
^A^iSIl 0 1/mi n, ^-:7;HKi£j&K3 mm/s ©Mtft 5 = 
[0 0 3 0] 

"efe-5-ry^ntf;i/T;i/=i-;i/, N-*^;i/trn u K>, 1, 3 /i/- 2 

--f^^VU^V >T?#tt3itfc-f >*ffl|8»3 OS:»»|L, X, Y#|«J£&7 
0. 5 /i mtf»;f-e>f>jr*?i*y b^y K (i^V>J?MJ - 9 3 0 C) ^^tt 
ffi, -£©B&, ^a*IffljK©MHK±T, 3 0 ^-f ^fo&gf-tcEI £ 

fcT^TttffifS. 03 (B) &CiE?L&AJtWK >*iffijfc<»3 0 

**m>f 3 o^aw««2 7±ic^*sn, -«Scbt*&, 

!EftftAM*m-f >?Mf»3 OtfjtfU-f $ 2 9 _t(C^jr$;ftT^£ < , 

^IC ( 1 t o r r (133.3P a) ) , £fi, 2 0 VO&#T?»» 

&Hfc*U -£C£>gL ^^ff, 2 0 0°C N^U- h_t) , 1 0 ^(Djgy&JlJC 

<k»;, 03 (C) JC^-TJ:eitCiE?LaAM3 1 Sr^-r«. ^Sfr3fc5*ffi«Alc;i3 
v*T«\ BI^(Z>i£-'&iE?L&AJi3 1 
[0 0 3 1 ] 

*Mc, S§ftJg£LT, iftte, life, Tr-atC«3fr-6>Ky 

v>t, m&ftytmm-fytm&ma 2, i6MiY>^M«3 3, 
;i/^>if>&MVN^ 0 03 (o ic^-r^tc, 3tie>(Z)-r ytmf&yna 2, 3 

3, 3 4 £>f h/\^/ Kfr^ttffiS-tt, X#ffiJfC2 11. 
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[0 0 3 2] 

#ClC, N 2 #H^cf>. h^U- h_k8 Or, 5 #7?0>|»&JIK: J: U *83fcJB 

3 5, 3 6, 3 7#7M3*l£„ ^ft^fl^AlCfc^Ttt, BIJ?<Z> ft 
13 5, 3 6, 3 7 £7£j&-fSZ: 
[0 0 3 3] 

*&3fc*?gJ*£, 03 (D) {C^-Ti^fC, it3 8i:bT, 2nm©LiFi 
, 2 0 nm®CaI^2 0 0 nm(DA li&lSiilfT'ilML, 
JCX3K*S/«tfflg3 9 JCfc yfsfifc&tf^. 
[0 0 3 4] 

[0 0 3 5] 

cmmm 2 > 

K#3-1g«B&Bi1tLfcTFT£«&#^fe. 3©TFTS««, iS^^mWt 
2 5 3CE>#^*«® 2 5±tCJgJ*3*lfeT FT 2 6 fc^S 0S&^^|$ 2 6 
' £^e>«lJ£3*lTVN£ 0 *fe0»3R^aJ2 6' ±i:iTO^f,^S^tS2 

7^jE»an, ^.izzcDmmnmz i ^jcs i o 2 a:/* 2 s&tf^ 

U >f ^ K/\*>? 2 9©2«A*£fcS^>##EH»3li^-a$2 6' ±(C7£^£*lT^ 
*S-««BtC«:, S i 0 2 Ay>7frt>mXfZ> S i 0 2 I2 8' Wnvtb 

nztt&iz, r©sio 2 i28' ±{c^ia^4 2 tmcm^ mvy^-e 

sKU -Y ^ KA># 4 0#I8tt£>;ftT&£^ -B3R4 3 #7«£;ftT^£o 04 
(A) JcS«*a8fiW<Z>-»©»r1BHS:^i-. 

HlMU^t:, iEft&AJSJB-f ytffif&m* l £ 7 0. 5 /iinfc^y^-T*, ^ 
^Sf^4 2^e ) D f }C^^-®^4 3 lCA°^-n>y^Lfe^^-S:04 ( B ) iZ 
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mz, mmmi mmz#vy;i*uy&ttwfrt>&2>mytm4 ytmmmzm 

<D & V m. at © ^ — & ^ CD 1? & o £. o 
[0 0 3 6] 
Q£»J3) 

fbfeT FTlS5:MVNfe„ 05 (A) &C^J:e>tC, ^©TFTlttt, 
**«2 5 iC0^^^^2 5_LJC7£f£2*l£TFT 2 6 £ ^ 1" & Uli^^ 
g|S2 6' i:^^#^$4xTVNS 0 &t=.m9&m*B2 6' ±IC I TO^?>^5lW 
«@2 7#7£/&3*l, H&CZlC9j§BJ!«}i2 7 ^ft^lS cfce>tCS i 0 2 7t>^ 2 8 
-f $ 2 9C0 2jgj^&3/O*#[m{&iJHF-aS2 6' _tfC7£j&$ 

^^-fi^cBtc^w-snis&^gi5 2 6' ±iz&. m^mm4 z tm^m 

<b*lTV^ 0 0 5 (A) tiS«^aBflff©-ffl$CDWTl5BI^**- 
[0 0 3 7] 

#CfC, 05 (B) JCaVtJ^Jc, HiSflll fcH«»c, lEftgAJS^mfc^tK 
>^ifilS*3 0S:, X, YjjfaHlbl 0 . 5 /i mtf y^T*^Bf^4 2 &£tflC 

AJi*r»>r>^ja^*3 o aMas&jfrf-aj 2 6' ±icmj£4xt^& 0 

&{C, ( 1 t o r r (133.3P a) ) , MM.. 2 0^t^^#t« 

S3R»f», 2 0 0^ (^^/h^U-h±) , 1 0#©3R*&3HC 

05 (o tc^-r <fce>fciE?L&AJS3 i ^s&3»««aic 
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[0 0 3 8] 

rtie><z)>r y?mi&m3 2, 33, 3 4 &>f ^yiy h^y K**e> 

RfcffijS-tt, -e*l-?4xX^Ffi»C2 1 1. 5^mtr^^, Y#fnHC&7 0. 5/imfcf 
[0 0 3 9] 

N 2 #H^,*> *y 1/- h_h8 0°C, 5#T©fR&3StCJ:»J383fcJi 

3 5, . 3 6, 3 7 ^Mts. mmyt^mmAizis^xte, mm<Di%—&$z%m 

3 5, 3 6, 3 7 WtSrt^'tS, 
[0 0 4 0] 

kytm&f&%k. H5 (D) fC^-T^lC Hi3 8tlt, 2 n m<D L i Ff 
, 2 0 nm(Z)C aMtF2 0 0 nmOA 1 M&MQtia$iMMVffiMl&tf<. b, ft^ 
JC:nsK3r$/ttfIli3 9 (Cfc y#jfc&*?3. 
[0 0 4 1] 

[0 0 4 2] 

(^J6M4) 

SlfeTFTlt&ffl^fe, 06 (A) JC^-f^lC IfflTFTSSSt 

*^£2 5 z.n-x'yT.mBLi 5±jc^snfeTFT2 6 $:^-r^iai^m^ 

S26' £fr«bfiiJ&3*lTV^ 0 ^fcEIHUltfS^ 6' _tlCl TO*^^^ 
«H2 7 #JgJ«3*U JgtCZl<Z)^B^«^2 7 £tfc^S«i:3JCS i 0 2 rty9 2 8 
2fctfjtfU >f S K<*>* 2 9<Z)2M^&&^>*#7£f££*iTV>S 0 Zltf>j:e>ic 
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#t ISJb^y^T'S i 0 2 )^y>7 2 8 fcstfll >f ^ K-*># 2 9 £ #«Ji $ ft £ £ £ 

jcj: *j#s-®m4 5#ame>ftTv^ 0 @6 (a) j±i£«*ss«f©-ap©wfffi 

»>f>*«&3IU (B) ic^^fc, iE?LaASM»S:^tf>f >^iH 

J&#l3 0 &^*B3g4 2&£>tflC#^-I®iii4 5tCA^-^>^^i-So ^ 
3fc5*««A-£tt, IE?lt£A*#**>f 3 0^f«i2 7±};M$ti 

±K&*f3ft*. 

, JSJCUffiffill KtJ*ffT?»«iaS:f?V^ 0 6 (C) tCa*fJ:3fclE?Li£A*3 
1 &Jg«t5. WSfrftSMK^AtCfc^T-tt, £U?tf)i£f-&IE?L&AS3 1 

[0 04 3] 

.f«««|3 3, #£##«ffl>f >*ffi#*»3 4 &W»U HI 6 (C) tC^^^e) 

tc #>f ytmmms 2, 33, 3 4 s-f >^^xy K^&ttiiistT^ 

[0 0 4 4] 

#fC, N 2 #H^cf, 3ft y h^U- N _h 8 0 5^T'<7)^a(ca: 
3 5, 3 6, 3 7 S^)«t5. ^M^i«A{C^^T{i, JKJ£0>i&->ai383feJi 
3 5, 3 6, 3 7 &^tS3t^T*i5 = 
[0 0 4 5] 

38#JiJgfR«L 0 6 (D) iC^-f <fc?&C, i!3 8illT, 2nm0Li F| 
, 2 0 nrafflCaIW2 0 0 nmfflA H^SMif tlfML, St 
lCX7ft°3f >>OT3 9 JCJ: y^ihSr^f e>. 
[0 0 4 6] 
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[0 0 4 7] 

mmm 5 > 

SLfcTFTSS$:fflV\fc G g|7 (A) lZm^£?lZ. ICDTFTiStt, -»=y 
7smWi2 5 3£>#^*^&2 5±{C^$4X^TFT 2 6 § [HIs&^?i^• 
3ls 2 6 ' ^^^^^tiT^^o ^fctas&^au2 6' ±iziTof}^^^>mm 
mmz itfBf&zti. Mizzwmwnmz i £tt^£ j:e>ics i o 2 a>* 2 8 

AtfaKU >f $ FAy 9 2 9(D2M^^^SA*>^^ta^^-aP2 6' ±iZMf&£ 

^-M^BtC&tt£MJli^-3P2 6' JtlCte, ^®^4 2il|BfC^ 
=bt Hft^y^T* S i 0 2 A>^ 2 8 fcjtfy >f ^ 2 9 fc#«U&S #1* £ 4: 

2 6' IC&TFT2 6#®We>ftT^&lf*o 12 7 (A) JC3£**«fl|©— S©Wf 

ISJ6« 1 £ EPBKC ^fiCJEE^"9Xv«!.?itCj:»JsKU>r ^ KA^i? 2 9 £ 
&>fy*KM\s. J€(C07 (B) Jc^i-J:^ic, iE*L&AS*m&^tf>f >**B 

f»3 o zm&mm* 2^^o*{c^^ -114 6jc/i*-->^^frs <> m% 

^»At(t IE?LaA»#*4>f >*»J««>3 0^1^tf2 7±t8«S*i 

r^tc, £%m ^rai5^#-riE?LaAJi*t»-f_>^jia^3 OCDiSaSE&Rte&L 
. HtcHJdffill fcW&&frcSft4M&*TV\ ®7 (C) KB?£$&lE3L&Am 

[0 0 4 8] 

^Mi3 3, WM3tIffl^>^Mt3 4 5:i|?U ®7 (C) \Z^^o 

jc, #>f ytm&ma 2, 33, 34^>^i9hA9F*&«:ii}StT^ 
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[0 0 4 9] 

7£tC, N 2 #H^cp > jjxy h^b- h±8 0°C, 5 4)"e©^StCJ:»J»^» 
3 5, 3 6, 3 7 $:Mn o ^»3fc3*1B«AK:fc^T«:, «U?<Z> 

3 5, 3 6, 3 7 

[0 0 5 0] 

ft%MT&&&.. Ml (D) tCjfc-r^tC, fti3 8i:bT, 2nmfflLiFl 
, 2 0 nm©C afM2 0 0 nm(OA lf^l^Mf ttlMl, ftfg 

[0 0 5 1] 

Cy\*>? 2 8&tfaKU >f S 2 9 ifiWt e>*lT#«S tlT »J , TFT 

2 6#S8tf£;ft&v\&£|&^T^®i?i4 2 HI C -1B3R4 6 
IC^LfelEa&AJSWK >?m&®)3 OS:, ^®Ht4 2tC^Lfe»^i: 

*£-&lE?L&AJi3 1 h#T*£, »|A7, &A^<£>& V^-&^| 

[0 0 5 2] 
(HUffl 6 ) 

*IIM«CMv%fcS«©^B3R1g«i:^^-iB3RiS«(Z)-aJS:H8 (A) tc 
ijk^o MS (A) li^^^MHT'&U, iltttTFUR^tt^btfisV^ 0tC 
S6 0 #m®B^5 0 WWi (X) #fnHC 8.0 #mtf y^T*, Y ) # [oHC 2 

4 0 /tmtf y^TflBfllStlT^S. IB#fa^>f >©^HSfcHfC«, 80/jmlf 

v*-i* 6 o ^m^^^ -a>^w*5 i tfimv* M®%^m<nmm\^\z. m 

VJ&WD#$ -mm 5 2 ±T, 3 0^-f>£\ H?IC<80#mfcfy^ 

T*7£f££*lTV^ 0 *3*HJRW:, ZL^T'H^, S i 0 2 AZ/V 5 3 HtfV -i X 



ajfiE# 2001-3109168 



#2001—356190 



[0 0 5 3] 

mt&mi m^vsEnmAmttm^ yzmmms 5 $r^is^5 o^^^tc^^ 

-Ii5 1, 5 21C, -t^T 8 0 yttmkf ^^T*A°^->^L}t#^?&H8 (B 

I^C, ftytmmf&m*: 3gl5 6, 5 7, 5 8 5r^-*l^riM8 0 ^mk? y*-, st 
2 4 0 »m\**j*T*rt#-ymi6ls* K«tCj:»;»3fcSS:fltSfiR«Etfe. #§^Jf 
>f >^jfi^©^*->^*CD«^-S:BI8 (C) &C*tiT 0 filt&fiV 

[0 0 5 4] 

(HiSM 7 ) 

. ®9 (a) tei&Rospffiei-e&y, 3.T?tiT f tm^h^vx t^\f^ e mms 

0 Am, M*S 2 0 0 /tm©^ (#fcj:rt.*0 W6 0 #flt (X) *t&I{C8 0 fi 
mtTyf-Tf, m(Y)^fnJtC2 9 0 ^ mfcf *^T?IB#fS *lT Vx«. «t#|«!J©iif5RW 
PPBJi3 0#iru Jft^ffi®BjRroi8fHg&9 0 fi mT*%>Z> B S/TtBi6 0- ©|B 
Hl5^©4f5 -Mi 6 1 _hT, 3 0 7>f ^, ft C < 8 0 ti 

m, 2 9 0 // mfcTy^T'^S^T^So ^®iii6 0 te, Zltl^T'l^^, Si 
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